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Acquisition réelle
Traitement des mesures
Edition du mouvement dérivé des mesures




Edition du mouvement dérivé des mesures et du modèle
Algorithme d’optimisation
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Utilisateur - Mode opératoire: Calculateur - Processus automatique:
Choix d’une classe de
modèles de mouvement
Modélisation de la mesure
Instantiation du modèle de mouvement
Acquisition de la mesure réelle Génération de la mesure virtuelle
Comparaison des mesures réelle et virtuelle
Algorithme d’optimisation
Edition du modèle optimal issu des mesures
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0lLka¢.a<`b_qaya{lLgtnak_vtxjoqa<_ksx
_kjpna<xmx!txy: aFx~imoq`lLijovp g¬ag6xjz  _a<gtna'ag6`bpyoq¶0lLgBia<g>imkjaija`btxqaw kslL_\taya{l
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2 g y_z<nkmoqi¥o{noDS l kmns\toima<nim_kma'ovg>imakmg_abynp `b,p>xmlLgBi&y­ aFx~imoq`l¦imoqp>g  _oZnp gtx!ijoqij_aJvantkRybxj§.x!ij^<`ba £,q ovag  _axjp gJlLksns\_oqija<nij_kmaXaFxjxjagBimoqa<qva`bagBi#¶tw z<a ,akm`bai!imay_a >p ovkRna
np>`b0pBxjl g>iZnp `b`batg_aµ0pnvimag_p ovkmavp ksxDya{l¥_\tl xjay: oqgBijz<w ksl¦imoqp>ga<gblP¦l .y_bxj§x~im^`ba u
_g_anp `b_kmz\_a<gtx!ovp gw z<g_zkslLva¤ya&S l kmns\toima<nim_kma¤ovgBijakmg_a&yananp>`b0pBxjl g>ia<x!i]ijp _ijap>ovx
g_zFna<xmxmlLovkja,p tkJl __kmz\_a<gtyakqaFxJ`JpyaFx'p>0z<kmlLijp>oqkma<xy_aS l __vovn<l¦imoqp>gaibvl`lLg_ov^kma
yp>g>i#qaFx­ovg>imaksl nijovp gtx:lP>a<n
va<x­np `b0pBxjl gBimx:a¢Bimakmg_a<x@x!p>g>i#p ksns\_a<x!ijkmzaFx£  aijijaya<xmnkmoq_ijovp g
np>gtna<kjgtaxjtnna<xmx!ov a<`Ja<gBiva<xbl xj0aFnisx'p>gtnimoqp>g_g_a<MBªkja<vlLijovp gtxJa<g>imkjz<a<x!rÏxjp kjijova<x'oqg0y_oqija<x
tl k¤va<x&yoQ,z<kja<gBimx¤µ_qpn<xp>gtnimoqp>g_g_a<vx'Cu:x!ijkmtnim_kja<B¡yo{lLw kslL`b`ba<x¤yabn{l xmx!aFxa¢.tkjov`lLgBi
yaFx]kja<vlLijovp gtxx!imlLijo  ta<x'Cuainp `b,p kjija`ba<g>islL Bªy_ovl w kslL`b`ba¥yaxjz  _a<gtna&a¢.tkjov`lLgBiva<x
kma{l¦ijovp g0xy_§Bg0lL`bo  _aFx]agBijkma&qaFxn{l xmxja<x'C£
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 p g_p km`Jz<`bagBilL¢p>µ}~a<nijoqªxl <ns\_zFxy_lLg0x&qan<lL\_ovakyaFxns\tl kjw>a<x   Su@qaxj§.x!ij^<`ba
y: a<x!ijov`l¦ijovp gèyè`Jp>_ a<`bagBikma,p>xjaxj_kJvlxjoq`_vlLijovp gèy: tg_a¬xjn^g_aBovkjij_a<qvakmatkjzr
xjagBimlLijov a¬yênp>gBija¢.ima¬kjz<aya¬S l n  _o{xjoimoqp>g­£ 2 gékml _,avqa  _a6nai!ima6xjn^g_a¬.ovk!im_avvaovg>im^w>kjayoQ8zkmagBijaFxZn{l xmx!aFxDp µ_}~aimx<uLg_p iml `J`ba<g>iya<xDp>µ}~aisxXn<lLima_ksxDaiya<xDp>µ}~aisxZ`bp _r
 a<`bagBimx<u  _o>kja<_kjzFx!a<gBijagBi­{lnp>g_gtl ovxmxjl gtna  _aZS ijovqo{xml¦ija<_k@,p>xmxj^<yaZai#ovg¦}~a<nijaXl_kjovp kmoS£
©@lkja<_kjzFx!a<gBiml¦imoqp>gVoqgp>kj`lLijo  ta'yanaijijaxmn^<g_a'.ovk!im_avva'np>kjkma<xj0p>gtyV_g w kslL_\_ay_a
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©@lnp>gtx~imkj0nijovp gya¥na¤w>kml _\_a¤a<x!iaQ,aFnijtzaS l ovy_a¥y: _g_kmp w kslL`b`ba<B¡xjnkjovi'CXvp ksx
y: _g_a_\tl>x!aVy: oqg_oqijo{lLvo{xjlLijovp gGyéxj§.x!ij^<`ba £  axmnkmoq_ibnkjz<a)va<xJoqg0x~islLgtna<xsBgtytxCya<x




yz¶tg_o{xjxjagBi¥y_a<x tpLisx¤yabyp>g_g_zaFx<Bªoqgp>kj`lLijovp gtx'Cu,`l¦ijz<kjo{lLvo{x!zFxtl k¤yaFx t^Fns\_a<x¤_vaovg_a<x
xj_k{lJ¶tw _kmanoqrhya<xmx!0x£[¤¬0p>oqgBi¤y_aBta'ya{lx!ov`'_{l¦imoqp>g¬y¬w kslL_\ta¥0lLkovgBijzw>kmlLijovp g
ija<`b0p>kja<qvasB¡x!tk_g ovgBija<kj¦lLvvaJyaJima`btxR 	XZ np>kjkma<xj,p gty_l gBi¤){lVy_kmzabyab¡ l n  _ovxjoqr





xmn^gta'.oqkjijtavqaJ)ns\tl  ta'ovgtx~islLgBi<u8nl vn_
lL  _a<Rns\tl  _a'g0y6np>g>imkjovµ__aag¬p>gtnimoqp>g
yaFxovgp km`l¦ijovp g0x  ­ ovXkmap oqi'ya<xgty_xx!oqij_zFxa<glL`bp gBi BÚp>kj`l qo{x!`banvl>xjxjo  _aa<g
lL_ijp `lLijo  taJaiijkslLoqija<`Ja<gBi'y x!ovw gtl  C£­©­a_kmpnaFxjxjtxy: a<x!ijov`l¦ijovp g¨l¦}~0x~ima_kjp>w kma<xmx!oqr
 a<`bagBi]nakjiml oqgtxtl kml `b^ijkma<xya&na&w kslLt\_aNBªqaFx]tlLkslL`b^imkjaFxXl>xjxjpnovz<xlLgty`bp>_ ar
`bagBip ¬b_gVkmz<xja<l ya&ima{xgtytxlCu0y_a`bl g_ov^kma&Jªl oqkmanp¡gtnovy_ak`ba<xj_kma¥.ovk!im_avva
ai`baFx!_kmaVkjz<avqa>£  \tl  _a¬oqijz<kmlLijovp géx!tk¡ l¦}~tx!ija<`bagBiya<x0lLkslL`b^imkjaFxJy_p g_g_a¬vovaé
S l>nijov¦l¦imoqp>gGy: _g_aVx!ov`'_{l¦imoqp>gGxj_ksR 	lZS£Rovgtx!oSu
qaFx0^<ns\_aFx'kma_kmz<xjagBimza<x'ag,p ovgBijovqvz<x
xj_k {l¶0w _kma'np kmkjaFx!,p g0yagBiX'y_a<x t¢)ya¥np gBimk[h>qay__kmp.na<xmx!0xXy: a<x!ijov`l¦ijovp gx!_kva
w kslLt\_a £_©#lJ¶tw _kma ;<bkma_kmz<xjagBima¥tga¢a`b_vaya'xmn^gtaBovkjij_a<qvaoq`b_vz`ba<g>imzabS l ovy_a
y: _g¨\.§B,akmw kslLt\_a«6lP§BlOBªvl._aba<x!itlLkjijovavqalL¶tg y: agªl>novqoqija<k¥{lVnp>`Jtkjz<\_agtxjovp gC£
 n_kyanaw>kml _\_a u8p>g kma`lLk  _aksl{lV_kmz<xjagtnaJy_gty m< x~imoq`l¦imoqp>g_|ZkmpP¢§ m
 _oSuPnp `b`ba xjp ggtp `S ovgtyo  _a uPa<x!i
_g'kma_kmz<xjagBislLgBi#y_kjpna<xmx!tx#y: a<x!ijov`blLijovp gJlL'xjaovg
ya¥vlxjn^g_a¥.oqkjijtavqa>£  a¤gty)0pBxjxj^<ya¥ya<xa<g>imkjz<a<x aiya<x]xjp kjijova<x  to8np `b`'tg_o  _a<gBi
lP aFnvakma<x!ijaya&vlxmn^<g_a{
1 ©­a<x¥,p kjimxyaxjp kjijovayanagty xjp gBiva<x¥tlLkslL`b^ijkma<x¥o{ya<g>imo¶0akimoqvovxjz<x¥,p _kvlbxj§BgBim\_^<xjay`bp>_ a<`Ja<gBi!B¡bg_a&tl xnp gp>gtykmalP a<n¤va<x]¦lLkmovl µ_va<x]y: zimlLil xmx!p r
novza<x¤lL¬`bp t a`ba<g>i8C£  a¢.rhnoRx!p>g>i¤`Jo{x¥&}~p _k&lP¦lLgBi¤ns\tl  _al nijovPlLijovp gy­ _gta
x!ov`'_{l¦imoqp>gy§.gtl `bo  _axj_ktR 	XZÏ£
1 ©­a<x#,p kjimxRy: a<gBijkmza]ya na g0y'np>kjkma<xj,p gtya<gBi#lL¢yoQ8zkmagBijaFx#`baFx!_kma<x#.oqkjijtavqaFxijavva<x  ­ a<qva<xxjp gBi&_kmzva z<a<x¥lLg_ov a<l  yaFx¥gty_x m nl ija<_kmx m ijp>ilLqp>g_w
y: tg_ax!ov`'tvlLijovp gVy§.gtlL`bo  tax!_ktR 	lZS£ ©@lbxjoq`_vlLijovp gag_w>agty_kjayp>gtn&_g tpLiy_a
yp g_gtza<xy_a¥`baFx!_kma<x].ovk!im_avva<xyp>g>iS \tovx!ijp>kjo  _a&a<x!iag_kmaw>ovx!ijkmz¥xj_ktR 	XZÏ£
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©­ay_ovl w kslL`b`ba]y_an{l xmx!aFxDynp>`J,p>xmlLgBiD_kmoqg0novtlLSuLkma_kmz<xjagBijz]tl kDvl¥¶0w _kma ; ;Lu a<x!i
l xmxja`'µtqz'tl k!imoqk¥ya`bp ijoqªx¥y_anp>gtna<ijovp goq`µ_kjo  _z<x¤va<x¤_gtx&y_lLg0xva<x¥lLimkjaFx£ 2 g6§kma<np>g_gtlnvimkmlg_pLislL`b`bagBiA{
1 ©Z ijovqo{xml¦ijovp gna<g>imkml qa&ytl¦imkjp>gyanp gtnaimoqp>g m Bijksl¦imzw ova m  _o:,akm`baiyayzrnp t_qa<kXva¤ns\_p>o¢ya¥¡ lLvw p>kjoqij\t`Ja¤y: p>ijov`bovxml¦imoqp>gynp gBija¢.ijal   _a8na<q_oqrhno,a<x!i
lL__vo  tz £@©@ans\_p oq¢ya{l¬x!ijksl¦ijz<w ovaba`b_vp¦§ zaaFx~i'l>nim_avqa<`bagBip ksnztl kS imor
qo{xjlLija<_k  _o
x!,z<no¶ta'qa'i~§B,a'y: lLvw p>kjoqij\t`Jaijovqo{xjakFu0`lLo{xov@aFx~i¤ij\_z<p kmo  _a<`bagBi
ag..ovxmlLw>a<lLµtqalP>a<n'naijijablLksns\_oima<nij_kmayabxjzva<nimoqp>g_g_a<k¥l ijp>`blLijo  _a`bagBi&¡ lLvw p r
kjoqij\_`baai'va<x0lLkslL`b^imkjaFxya){l¬np>gB>akmw a<gtnabag¨p>gtnimoqp>gyGnp gBija¢Bima u@n  aFx~iJ
yoqkma&agp gtnijovp g¬ya{lJgtl¦im_kjayV_kmp µtq^<`Ja&,p>xjzS p imoq`bo{xjlLijovp g­£
1 ©Z ijovqo{xml¦ijovp gbyan{l xmxja<x
lLµtx!ijkslLoqijaFxRaiZy: oqgBija<k!ªl>naFx
0a<kj`baijiml g>iZy: o{x!p>qa<kRS lLksns\_oima<nrij_kmaya<xxj0zFnoq¶0noqijzFxyans\tl  _a¥l __vovn<l¦imoqp>gnp gtnkj^ija £
©@lg_p ijovp g y_akslL`ba p>kV,p _k&S aFx~imoq`l¦imoqp>gy_ `bp t a`ba<g>ilLttlLksl,n{i¥yz!}!g_aijijar
`bagBi y_l gtxXnayo{lLw>kml `J`bayanvl>xjxja<xZ__o{x  _aS p g p>oi  ­ ovta<x!i ,p>xmxjoqµ_vayaxj,z<no{lLvo{x!a<k
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S l __vovn<l¦ijovp g6l 6nl>xtlLk¥nl>xtlLk¥x!ov`b_va'x!,z<novl qo{xml¦ijovp g6y_a<xnvl>xjxja<xlLµtx!ijkslLoqijaFx£t©#lg_p r
ijovp g yaxjovw gtlLij_kmaya`bp _>a`bagBi`bagBijovp gtg_zay_l gtx&vanlL\toqa<kya<xns\0lLkmw a<x Æ XaFx~io{no
_kmovxjaa<g)np>`bija¤agxj_ksns\tlLkmw aFlLgBiDvlp gtnijovp g)y_a¤np ?iya`lLgtoq^<kjayz¶0g_oqk]lLnl x tl k
nl>xDvag_ov aFlLyakma<xmx!a<`'µ_{lLg0naagBimkjaya<¢`bp _>a`bagBimxDija  ­ ov,0a<i\ijkma0a<k)y_lLg0x
S aFx!tl>naya&{lb`JaFx!tkja>£
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©@l¶tw _kma.;P]kmz<xj_`baXva<x#oqgBija<kml>nimoqp>gtx@yaS imoqvo{xjlLijatkRlP>a<nDvaX_kmpnaFxjxjtx@y­ aFx~imoq`l¦imoqp>g
y `Jp>_ a<`bagBi<£
©@ltlLkjijovaxj_,zkmoqa<_kmayèxjns\_z<`l¬kja<_kmz<xjagBijaqaFx'zimlL,a<xbxjtnna<xmx!ov aFx
yaJvlxj0zFnoq¶0nlLijovp g6oqijz<kmlLijov ay­ _gtabnp g_g0lLo{xjxmlLgtna'ltkjovp kmo#0lLk¥¡ ijovvovxml¦ima_kF£:©@ltlLkjijova
ovgzkmoqa<_kmayz<nkjoqiZqatkjpnaFxjxjtxDy: a<x!ijov`l¦imoqp>g­u va  _a<_a<x!iXx!p>gJijp tkXyzislLovqvztl kZvl¥¶0w _kma
;<c_£t©­a&`bpyap ,zksl¦imp ovkja¥oimzksl¦imo
ya¡ ag0x!a<`'µ_va&_kjpn^<yaxjavp gijkmp o{x]g_oq>a<l ¢K{
1 eÏijzksl¦imoqp>gb`bl g._avqa¥x!tkXS l>n  _o{x!oqijovp g­£  gw>zg_z<kml ¡u naijija¤l>n  _o{x!oqijovp gaFx~iaQ8a<nij_z<a_g_a]p o{x




1 eÏijzksl¦imoqp>gb`bl g._avqa¤x!_kXvl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©@l `bovxja¨ag _.kja¨y _kmpna<xmxjtxVy: aFx~imoq`lLijovp g y_a `Jp>_ a<`bagBia<g `bpya xja`bor
lL_ijp `lLijo  tag_zFnaFxjxjoimayab_kmag0ykjaag¨np>`J_ijabyouQ8zkmagBisxi~§.,a<x&y: oqgBimakmkj__ijovp gtx<£  akjr
iml oqgta<x@xjp gBi@vovza<x#{lw aFx~imoqp>gya<xRyoQ,z<kja<g>isx­`bpya<x#yaX`l kmns\_aZy_aXS l qw>p kmoim\_`baZy: p>ijov`bor
xml¦ijovp g Bªoqg_oqijo{lLvo{xjlLijovp g­utlLi!imaovg>ima'ya'np g. a<kjw>agtna uyz<tl xmx!a<`bagBiy¬g_p>`'µ_kmay: oimzksl¦ijovp g0x
lL_ijp kmo{x!z<a<x'Cuy: lLimkjaFxx!p>g>iJS ovg_oqijo{l¦imoq>aya&¡ ijovvovxml¦ima_k<Bªa<x!ijov`l¦ijovp g¬lP>p kjijza¤ p>qp>g>islLoqr
kma`bagBiXtl kmna  _avakmz<xj_isl¦iXovgBija<kj`bz<y_ovl oqkmaa<x!i­}~_w>z¤np kmkjaFniZp @u>y_l gtxZvanl>xXnp gBijkslLovkja>u
tl kmna  _aS ijovqo{xml¦ija<_kyzFno{yayakmzovg_oimovl qo{xjak{lkma<ns\taksns\_a¥l _km^<x]ag¬lP>p ovkkma<y_z¶tg_o:va<x




na<ijovµ_va<xy: lL_tl kmlnvimkja]vp ksxXya¤¡ a¢zFnimoqp>g Bµ,p w tap a<kjkmatkXx!§x!ij^<`Jaqovza0lLkXa¢a`b_va
S ovgBija<kjkm_imoqp>g6ya{lnp>`J`_g_o{nlLijovp g6lP aFn&_g6`bpy_vaa¢.imakmg_a^C£,©@a<xp>gtnimoqp>g_gtl qoqijzFx
yabw aFx~imoqp>g lP¦lLg0nzabyaFx&oqgBija<kjkm_imoqp>gtx¥pQ8akjijaFx&tlLk  p>g>izijzimoqvovxjzaFxnaiaQ,ai
lLg_ov a<l ya¥S ov`b_qz<`bagBimlLijovp gy_np `b0pBxjl gBiy: a<x!ijov`l¦ijovp g@£  p>`b`Ja¥va¥kmatkjzFx!a<g>ima{l
¶tw>_kja ;_u­nav_oqrÏno
y_z¶tg_oqi_g_aJ\_ovzkslLksns\_oqaJyabn{l xmx!aFx¤y: a¢_naimoqp>gtx&x!,z<no¶  _aFx&)g_p ijkma
xj§.x!ij^<`ba £
[¥lLgtxqa'n<l xp¬ya<x¤`bpy_va<xa¢.ijakmg_aFxnp>`J`_g_o  _agBi¤lP>a<n&vanp>`b0pBxjl g>iaFx~imoq`lLr
ija<_kaiw>zg_^<kja<gBiva_ksx]_kmp _kma<x a¢_naimoqp>gtxutgimkml oima`bagBivp.n<lL:yana<xa¢_na<ijovp g0x]a<x!i
_kmzz<kml µ_qa&ya&ªl#p gVJagVo{x!p>qa<kS lLvw p kmoqij\_`bay: a<x!ijov`blLijovp g­£
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ya<xg_ov aFlL¢ ya y_ziml oq
yoQ,z<kja<gBimx<£
og&`bpy^vaXyaD`bp>_ a<`Ja<gBi­0a<i#z< agBim_avqa<`bagBi­g_aZnp>gtna<kjgtak  ­ _gx!p>tx!rSa<gtx!a<`'µ_va
ya<[K[¥©@x,p tkx!anp g0nagBimkja<ktlLka¢a`b_va'x!tk_g_a'xjp 0x~rhns\tl,nÚg_a&lLkjijo{n_{lLovkmanp `b`bava
µ_ksl x<£>[¤l gtxnan<l x<u:qa`bp>_ a<`Ja<gBi&,a_it\ijkmayzijakm`boqgtzJ0lLkna<qtoXl xmx!pnoqzb¬y: lLimkjaFx
[K[¤©#xnp `b`ba nav_o¥y_,p ovg>iVy: l¦i!isl ns\_aya{lGxjp 0x~rhns\tl,nÚg_a BªagS p.n<n_kmkmagtna6ovno¡uva
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 imoimkjay: a¢a`b_va u
va)w kslLt\_akma_kmz<xjagBijzx!_kvl6¶tw tkja ;   `bp gBimkja  _a{l¬g_pLimoqp>g
yabx!§.gBij\tzijo{xja_k¥ya`bp>_ a<`Ja<gBi¤a<x!i¥)_kmagtykmal xjagtx¤vl kjw>a u0ai&g­ aFx~i&g._vqa<`Ja<gBi¤kma<x!r
ijkmaovgBija'vlgtpLijovp g ya'xjoq`_vlLijovp g6y§.gtl `bo  _a>£  g6aQ,ai<u,p g6>p oqiovno  _a'qaw kslL_\_ay_a
nl vn_Dx!§.gBij\tzijo{xjavab`Jp>_ a<`bagBi&y­ _g,aksx!p>g_gtlLw>a'w>k>na'_gl xmx!a<`'µ_{lLw>ayaJgty_x
y: lLg_ov`l¦imoqp>g  _o­ovgBij^<w kmagBi]y_a<x`bpya<xy­ l g_oq`lLijovp gVnp `b_vz`ba<g>islLovkjaFx{
1 ©­a6w>kml _\_a6np>gBijovagBi)_gê`bpy^<qa _kjpnz<y_kslLai)tl kml `bzijkmz6yanp tkmxja6yp gBi)p>gns\_aksns\_abovy_agBijoq¶tak¤qaFxtl kml `J^ijkma<xbS l ovy_ay: tg¬_kjpna<xmx!txy: aFx~imoq`lLijovp g Bªyp>gBi
p gêkslL_,avva  _aqagty  x~imoq`lLijovp g_|ZkmpP¢§}~p _aqa k[h>qayakja<_kjzFx!a<gBimlLgBil 
x!a<oqg¨y¨w kslL_\taJyab{l¬xjn^g_a,C£  abgtyw>zg_^<kjaJqaFx¥ijksl¦}~aFnijp>oqkma<x&yaFx&\tlLg0ns\_a<x&ai
ya<xbns\_a<BovvqaFxJtl k!imoqkby: _gé`bp.y_^vaµtl>x!aVyaVkj^<w va<xovxmxj_a<xbya¬np>g_gtl ovxmxjl gtnaFx
µ_oqp>`bz<nl g_o  ta<xXB`bpy^<qay_z a<qp>_,zagnp>q{lLµ,p ksl¦imoqp>gJlP>a<nvavl µ0p>kmlLijp>oqkmay: zijty_a
ya&¡ a¢aksno{na&`txjn_{lLovkja&yaS o5prqXC£
1 ©­a)w>kml _\_a)np gBijovagBiblLtxmx!o _gG`bpy^<qay: l g_ov`blLijovp g\toqz<kml kmns\_o  _a,p _kJw z<kja<k{lnovg_z`l¦imo  _aJyans\tl n_g_aJya<x&ya<¢}!lL`µ0aFx_BªqaFx&ns\tl,nÚg_a<x¥novg_z<`blLijo  _a<x¥\tl gtns\_ar
w agtp rns\_a.ovqva^C£
1 ©­a&w kslL_\ta¤np>gBijovagBiag¶tg¬yaFx]gty_x]yan<lL{n_8,akm`bai!islLgBiyayzFy_ovkja&va<x]kmpLimlLrijovp gtxyaFx]w a<g_p ¢tlLkl __vovn<l¦ijovp gVy: _g¬lLvw p>kjoqij\_`ba&yanovg_z<`blLijo  _a&oqg. a<kmxja £
 gnp gtnqtxjovp g­uvaDw kslL_\taZyaDvl¶0w _kma;   `bp gBijkma  _aDS p>g¥aFx~i@n<lLtl µ_vaZyaZnp>g>imkml oqg0ykja
vaX_kmp µ_v^`baZya ¡ o{yagBijoq¶0n<l¦ijovp gy_`bp.y_^va yaZ`bp>_ a<`Ja<gBi#ns\_p o{xjo>l_kmovp kmoBo{noBvlnp tkmxja^Cu
agJovgtnp>kj,p kslLgBiRytlLgtx
va]w kslL_\_aya{l¤xmn^<g_a]_ga<gtxja`'µtqaya]gtytxRy­ l g_oq`lLijovp g  tokjar
_kmz<xjagBija<gBi]l iml g>iya&np>g>imkml oqgBima<xnovg_z`l¦imo  _aFxu.a<qva<x]lL0xjxjo:np gtgBta<xl'_kmovp kmo¡£ 2 g)>p oqiyp>gtn  _a¤¡ imoqvovxml¦ima_kyx!§x!ij^<`Ja¥w>l kmy_axml'y_ovxj0pBx!oqijovp g)¡ agtxja`µ_va¥yaFxp imoq{x y­ l g_or
`l¦imoqp>g imkml>yoqijovp g_g_a<vx<u@n  aFx~i'¬yovkmaµtl xjz<xxj_kS ovgBija<kj,p {l¦imoqp>g a<g>imkjaov`lLw>a<x!rÏnqaªx&ai{l
novg_z<`blLijo  _aovg. aksxja £  g)_q0x yaFxZ`bpy^va<xy§.gtl `Jo  _a<xXai_kjpnz<y_kslL_¢8u>nav_oqrÏnot,ai
ªlLovkmal _0a<imp txRva<x
p _ijovvx
n{l xmxjo  _aFx#yaS l g_oq`lLijovp glL¶tgy_a]xj,z<noq¶ta<kR{l¥np gtgtlLo{xjxmlLg0na
lV_kmoqp>kjo  ­ ov xjp _\tl oimaboqgtnp km0p>kja<kVvl¬y_a<xmnkmoqimoqp>gy_ `Jp>_ a<`bagBi<u@lP¦l g>i`+\`ba)y_a
ªlLovkma&l _,a@l _kmpnaFxjxjtx]y: a<x!ijov`blLijovp gV,p _ka<gkmaimkjp>_ a<kva<x]0lLkslL`b^imkjaFx ovgtnp g_g.tx<£
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2 g xj__,p>xja  tava<xb`bp>_ a<`Ja<gBimxbx!p>gBiJzFns\tlLgBijovvqp>g_g_z<xJlP aFn)tg_aV0z<kjovpya)¶t¢.aVainp>`b`'_g_aJimp tx]va<x`bpy^<qaFxu_ovgtyz<0a<gty_l `J`ba<g>iy_aqa<_kgtl¦im_kma £ ¥z<g_zkslLva`bagBinai!ima
kmz  _ag0nax!a<kml¥_kmo{x!a]zwBlLva&navqayaFxZxj§.x!ij^<`ba<x
p _ijo  ta<x<uLx!p>oi   Mp & £ ©@p ksx  ­ p gijovqo{xja






0a<i]\imkjal xmxja`'µtqz]¥tlLkjijovkDya<xDµtqpnxDx!iml gty_l kmy_x#agbkma<xj0aFnislLgBi
va<xnp>gBijkslLovg>ima<x]xj_oq¦l g>ima<xA{
1 [#l oqvqayaFx]0p>k!isxy: agBijkmzaFx aix!p>k!imoqaFx>{.z>agBijtavqa<`Ja<gBi]va<x]a<gBijkmza<xaix!p>k!imoqaFx >a<nrijp kmovavqaFx,a_>agBi5\ijkma'imoqvovxjzaFx¤)¡ ovg>imzkmoqa<_k¤y_`bpy^va'`lLo{x¤avqaFx¤yp>oq>agBir\ijkma
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tpLisxyayp gtg_zaFx a<g
agBimkjz<a¤ya&{l`ba<xj_kma¤_kmp¦.oqa<g_g_a<g>i]y: p µ}~aimx]l¦ijiml ns\tz<xlLx  _avaijija¥ag`Jp>_ a<`bagBi ,p _k
`l¦imzkmovl qo{x!a<kZya<xZ`bl k  _a<_ksx
p yaFxZnl ija<_kmx<£  gxjp kjijovay: _ggtybya`JaFx!tkja>uL_g 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p _k&y_lP¦lLgBislLw aya ta¢ovµ_oqvoqijzBªyzFnvagtns\_a<`bagBi&_g_aby_lLijabyp g_gtza^Cu:¡ \_p>kjvp w>aw zr
g_z<kml qay¬xj§.x!ij^<`ba¤ªl oil txmx!o8tl k!imoqayaFxagBijkmzaFx]y: tg¬p µ}~ain<lLima_kF£
|
p _k¤ya<xkslLo{xjp gtxyax!ov`b_qo{noqijzya`bovxjaag_.kma u_p>g¬np g0x!o{y^kma  _a&ijp>txva<xx!§x!r
ij^<`ba<xya`ba<xj_kma.ovk!im_a{xDp>gtnimoqp>g_g_agBi_g_akjz  _agtna¤y: z<ns\0lLgBijovqvp gtgtlLw>anp `b`_g_a u
o{yagBijo  _a¬¨navva¬ijovqo{xjzaV0p>_k{lxjov`'_{l¦imoqp>gèyè`bp _>a`bagBiF£ ¥zg_z<kml qa<`Ja<gBi<uZnai!ima
kmz  _ag0nax!a<kmlJ_kmo{x!a&zwBlLvaJnavqay_a<xxj§x~im^`ba<x]p>ijo  _a<x<utnL a<x!iyovkja   #p &>£_©@lnp>`Jr
tl kml ovxjp g)lP>a<nqaFx]`JaFx!tkjaFx kmza<qva<x_kmz<xj__,p>xja&yp gtn¤_g_a&p>0z<kmlLijovp gy_a&y_z<nov`l¦imoqp>g?Bp>
_vtxw z<g_zkslLva`bagBi_gns\0lLg_w>a`bagBiy_akmz  _a<gtna¥tlLk]yzFnov`blLijovp grÏovg>imakm0p>vlLijovp gCXl xmx!p r
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¥k  naZl ¢¤p>ijov{x@ya w zgtzksl¦ijovp g&yanpyaZa<`Jtqp¦§>z<x]Bªµtl xjz<x­xj_k#¡ l¦imavoqa<k@yaXw>zg_z<kmlLijovp g
yabnpyabya.oq`_voqg     yCu:yaFx&np `b,p>xmlLgBimx¤yovkjaFnija<`bagBi¥a<g¶0ns\tl µ_va<x¥y_lLgtx¥«6lP§Bl)xjp gBi
np>`b_oqvz<xRtl k!imoqk
yaFx@`bpy^va<xRyanlL_ijatkmx#x!,z<no¶tzFx#¡ lLo{yay: tg'_kmp w>ovnoqa< np>`J`ba<kmnovl 
yzFyoqz  vlGnp g0na_ijovp g aix!ov`'tvlLijovp g ya xj§x~im^`ba<x)y§.gtlL`bo  ta<x   Ï£ ©#l¨¶tw>_kja;
kmz<xj_`baqatkjpnaFxjxjtxZy_aw z<g_zksl¦imoqp>gby_anpya>£ êS ovgtx!iml kXya{lxjp vijovp gbkmaija<g._a,p _kZva<x
`bpy^va<x ya`bp t a`ba<g>iFu va<xZp gtnijovp gtx y)npyaw zgtzkmzx!p>g>i kjz<agBijkslLgBijaFxZna  to,xjoqw>g_oq¶ta
 _aV_vtx!ovatkmxbovgtx!imlLg0na<xbyé`bpy^vaV0a<_ a<gBinp.a¢ovx!ija<k S a¢z<nijovp g­uZna  toa<x!iba<g
w z<g_zkslL8_gtag_z<na<xmx!oqijz>£
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©@lqo{x!ijaya<x
n<lLima_ksxRijovqo{xmlLµ_va<x
lP aFnZvax!p>tx~rhxj§.x!ij^<`ba y: a<x!ijov`l¦ijovp gJyJ`Jp>_ a<`bagBi
a<x!iim\_zp>kjo  _a`ba<g>i¥a¢.ija<gtxjoqµ_va £  g _kjovgtnoq,a u8na<q_oqrhnoRa<x!i&yp>gtn'xjtxmna<ijovµ_vay: a¢_vp oqija<k
yaFxxjp tkmna<xyoq>aksx!aFxulLvvl gBiVyNx!ov`b_va¨y_zijaFnima_k¬xjp g_p>kja}~0x  ­ Gtg_a¨oqgp>kj`lLijovp g
xjz`lLgBijo  _ayzFnkmoimatlLkJya<x'lLg_g_p imlLijovp gtxa<g{lLg_wBlLw abgtlLij_kmaXtlLk¡ ijovvovxml¦ima_kF£@|
p tk
va<xµ,a<xjp ovgtxy¨_kmpL}~ai<u­va<xn<lLima_ksx&imoqvovxjz<x'y_lLgtx&va_kmpLimpLi~§.0aJ¶tg0lLXnp `b0p>k!imagBiya<x
nl ija<_ksx:p imo  _aFxu<`lLw gtzijo  _a<x@ai#y_a<x@l>nnzvzkmp `b^imkjaFx£©#lx!ov`'tvlLijovp gyaXna<x@y_ouQ8zkmagBimx
nl ija<_ksxlLg_oq>a<l )p>gtnimoqp>g_g_a:aFx~itkjo{x!a&a<gVnp `bima&y_avlªlp gVx!toq¦lLgBima]{
1 ©@l xjoq`_vlLijovp g yaFx)nl ija<_ksxp imo  _aFxov`b_qo  _a6S p>µ}~ai`JaFx!tkja¬p>ijo  _a¬r  _onp kmkma<xj0p>gty 6_g_a_kmpL}~aFnimoqp>gy_lLgtxqa_vl g oq`l w a u@`bl ovx'zwBlLva`bagBi'yaFx'p>µ}~aisx
lL¢ovqo{lLovkjaFx  _o]x!p>g>iqaFx'p>µ}~aisx`lLk  _a_ksxaiJva<x'p µ}~aimxJnlL`bz<kml>xu@l oqg0x!o  ta)va
`Jp>gBijkmavlJ¶tw>_kma' .£,©­a<xp µ}~aimx`lLk  _atkmxxjp gBi¤lLi!iml>ns\_z<xl 6x  _a<qai!imay6,akjr
x!p>g_gtlLw>aZ.oqkjijtaBai
qa<_k@imkmlL}~a<nijp ovkmaXy_lLg0x@vaXkma,^kmaXw>qp>µtlLBya {lxmn^<g_aXaFx~iRijkslLg0x!`bo{x
np `b`ba_g 0pLiDyayp g_gtza<x
¤_gJp µ}~aiRkmz<l qo{xjl gBi#{l_kmpL}~aFnimoqp>gy_l gtxRqa_{lLgJoq`lLw>a
ya&vlbnl `bzksl_£©­aFx 0lLkslL`b^imkjaFxy_a¥{lbnl `Jz<kml,a_>agBiX\ijkmanp>g_g.txl'tkjovp kmo:`lLo{x
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y_lLgtxqa)n<l xw>zg_z<kml ¡u:vatk'z¦l qtlLijovp g lL_ijp `lLijo  tag_z<na<xmx!oqijatg_a_\tl>x!ay_a)nlLr
qovµ_ksl¦ijovp g@£8©@a<x¤p g0nijovp g0x¥y_abn<lLvoqµtkmlLijovp g6z< p v_z<a<x<u,gtpLiml `b`Ja<gBi&navqaFxlLimp kmovxmlLgBi
_gxj_ov.o:ija<`J,p kma:kmav^>agBiya<xnp `b,zija<gtnaFxyaaFlLvBo & £
1 ©@lxjoq`_{l¦ijovp gya<x
l n<nz<qz<kjp>`J^ijkma<x:kma,p>xjaXxj_kR_g'`bpy^vaX`lLij\_z<`blLijo  _a `bai!iml gBiag}~a< va<xp>kmna<xy: ovgBija<kml>nijovp g agBijkmavl µtl xja y_Nn<lLima_kVaiV_g_a¨`l xmxjavpLi!ima
`Jp>µ_ovqa>£  aFxp ksnaFx np `b_kmag_g_a<gBiy_a<x ªl nijatkmx]y: oqgtakjijova&y_p gBioq8ªl ix lQ8kml gtns\_ovk
l¦¶tgVyayz<kjov a<kS l nnzvzksl¦imoqp>gya{lbµtl xjay¬nl ija<_kagp g0nijovp gVyaFxw kslLgty_a_ksx
zva<nimkjo  _a<x
yaxjp kjijova £L©@a<x
z  0l¦ijovp g0xDynp `b,p kjija<`Ja<gBiDy_bn<lLima_k x!p>g>i
p>_kjgtoqaFx
tlLk]va  rh©  []e£
1 ©@l¥x!ov`'_{l¦imoqp>gJy_a<x
`lLw>g_zimp `b^imkjaFxRxjaksl¤µtl xjza]x!tkD_g`bpy^<qaxjoq`b_va]0a<kj`bai!iml gBiyayzkmoq>akbns\tl  ta¥0l xyaxjoq`_{l¦ijovp gS p>kjovagBimlLijovp gVy¬nl ija<_ky_lLg0x]qakma,^kma
w vp µtl ¡£Z©@a<xovg_\_p>`bp w z<g_zoqijzFxyêns\tl `J `l w g_zijo  ta¬0p>_kjkmp gBiz>agBijtavqa<`Ja<gBi
\ijkma&_kmovxja<x]a<gnp `bija0lLk]_gVz<ns\tl gBijovqvp g_g0lLw a&xjtl¦imovl 8imlLµt_qzaioqgBija<kj,p vz £
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2 g¨_kmz<xjagBijao{no  _a  _a<xw>kml _\_aFxya)xmn^<g_a<xnp `b_kmagtl gBi'ya<xnlL_ijatkmx'p imo  _aFx.oqkjijta{x  _oZxjp gBi&qaFx¥_q0xnp `b_va¢aFx¥`baijijkmaJa<g?tBkma'a<gimakm`ba<x&yabgty_x¥aiy_a
np>g_g_a¢.ovp g0x£,©@l¶0w _kma'noqrhya<xmx!p>txkmatkjzFx!a<g>imava'w kslLt\_a'l xmxjp.noqz_gnlL_ijatkp _ijo  ta
aitg_ax!a<_va&n<lL`bzksl_£
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eh.a<x!i
¤g_p ijak  _aqaFx
tlLkslL`b^ijkma<x@y_a{l¥nlL`bz<kmltu  ­ oq{x
x!p>oqa<gBiRovgBijkmoqgtxj^  _aFxB¡yo{x~islLgtna
pnl qa,Cp Va¢.ijkmovgtx!^  _a<x!Bª0pBx!oqijovp gVaip>kjovagBisl¦ijovp gC xjp gBixjtxmna_ijovµ_qaFxy: z>p v_aky_l gtxva
ija<`btx£Rovgtxjo¡u#qaw>kml _\_abkma_kmz<xjagBijznorhya<xmxjtxnp>gBijovagBi'ya<x'gty_x  to yz¶tg_o{xjxjagBiva
`bp _>a`bagBiRai#z< a<g>im_avva`bagBi#vaZªl>nima_kRya&<p.p ` yaX{ln<lL`bzkslS lLo{yaXy: _g_aoqgBimakm0p r
{l¦ijovp ga<gBijkmaya<xnvaªxXtlLkya<x np>_kjµ,a<x x!tqovg_a<xKBgty_xXy_aµtl>x!ap>_kmg_ovxXtlLk«6lP§>l¥,p _k
S l g_oq`lLijovp gC£>q ovag  _abkmoqa<g g­ a`b\<ns\_ay_abnp gtxjo{yzkmak&va<x&tl kml `J^ijkma<x&yanaFx&gty_x
np>`b`Jal iml g>iya0lLkslL`b^imkjaFx bp>ijov`bovxjakFuyp gtnxjtxmna<ijovµ_va<xy: \imkjanp>gtnlLijz<g_z<xlP>a<n
na<¢'kma{l¦imoªxD¥S aFx~imoq`l¦imoqp>gJy_J`bp>_ a<`Ja<gBi<u¦va]np ?iXn<lL{n__xjakslLoqi
kjzFy\_ovµ_oimp ovkja>£ 2 gJy_p oqiyp>gtnnp>gtx!o{yz<kja<k  taqa`bp>_ a<`Ja<gBiya{lnlL`bz<kmllyz!}!bzimz'nl vn_qzvp ksx  ta¡ p gVovg_or
ijo{lLvo{x!ava_kmp.na<xmx!0xDy: aFx~imoq`lLijovp g­u na  _otxj__,p>xja  _aqaFx
ijksl¦}~aFnimp ovkjaFxDnp kmkma<xj0p>gty_lLgBima<x





\imkjaVimoqvo{x!z¬a<gél `bp gBiyêx!§x!ij^<`JaV,p _ky_z<y_ovkma¬qaFxJijksl¦}~a<nijp>oqkma<xbya¬{l nl `Jz<kml tl k
lLg0lLv§.xjaya<x'x!z  tagtna<x.o{yzp0u­ai'va<x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p km`blLi'ya¶0ns\toqa<knp `btlLijovµ_va
,p _k_gtaoq`b,p kjiml¦imoqp>gytlLgtx«6lP§Bl_£
©­aJw kslLt\_aJy_aJ{l¶tw tkjaLc`bp gBijkmanp `b`bagBivaJw>kml _\_aJyavl)¶tw>_kja ,ai!\ijkma
`bpyo¶0z¥ya¥`lLg_ov^kma&_kmagty_kja¥agnp `bima¤tqtxjova_ksxX`l k  _a<_kmx<£6[a¥vl`+\`ba¤ªlp>g­u.oq
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g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nl `bzksl',p _ktg_a.ovxjoqp>g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¶  _av_o:,akm`Jai!islLgBiya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ehgtyz<0a<gty_l `J`ba<g>iJy¨ªlLoqi  _ava)xj§.x!ij^<`ba0a<kj`baijijayz~}!¬yanp `µ_ovg_ak'y_ouQ8zkmagBimx
i~§.0aFx@yaZn<lLima_ksx­lL¶tgy: a<gkjzFlLvovxjak:tg_aDtxjoqp>gya<x­oqgp>kj`lLijovp gtx<uS l kmns\_oqijaFnim_kja
_kmz>p oqi
lL0xjxjo  _a qaFxR`JaFx!tkjaFx@_tovxmx!a<gBih\imkja ag_kmaw>ovx!ijkmzaFx@xjavp gimkjp>ovx@p km`l¦isx#np `b_vz`bagBiml oqkma<xA{
1 o{ns\_ovaky: agtkja<w o{x~imkja<`Ja<gBi'ya<x`baFx!_kma<xxj§.gtns\_kmp g_aFx&ai'zFns\tlLgBimoqvqp>g_g_z<a<xV{lkjzr
 tagtna¥gtp `boqg0lLva+Bkjz  _agtna&Bo{yz<pDC£
1 .akm a<_ky_a¥`baFx!_kmana<g>imkml qo{xmlLgBi va<x]`ba<xj_kma<x]yaFxyouQ8zkmagBisx]_oqvpLima<x],p _kva<x]`lLrijzkmova{x y: l n  _ovxjoqijovp g)ai]y_aimkml oima`bagBi]ainp `b`_g_o  0lLgBilP>a<n«lP§>ltl k]¡ oqgBimakjr
`JzFyo{lLovkja&y: _g_axjp.n >aiF£
1 g_g_p imlLijovp gtxya&S _ijovqo{xjlLija<_klLg_ov aFlLVy MoeMBÚijkslLg0x!`bo{x!aFx .o{l  2 «OC£
 _a<  _aVx!p>oibvap>kj`lLibns\_p>ovxjoSuRva<xb`baFx!_kma<xJ,a_>agBi\imkjaovxmxj_a<xbya¬nl ija<_ksxJy_a
gtlLij_kma<xZy_ouQ8zkmagBijaFxlBp>ijo  _a u>`lLw gtzijo  _ap l>nnzvzkmp `b^imkja,C@aiXS p>gimkmlP¦l oqvqa]imp ¦}~p>_ksx
Jvl'kmz  _ag0na&g_p `bovgtlLva+BagVlP§>l gBi_kmz<l vl µ_va`bagBi kmz<l qo{xjzimp ima¥z< a<g>im_avvaimkml gtx!,p>xjoqr
ijovp gyabvl)kmz  _ag0nay­ zFns\tlLgBijovvqp>g_gtlLw>a'tl k¤vabµ_o{lLo{x¥y­ _gtap>0z<kmlLijovp gyayzFnov`l¦ijovp g_r
ovg>imakm0p>vlLijovp gC£¦©­ayo{lLw kslL`b`ba]yan{l xmx!aFx@kma_kmz<xjagBimzxj_kD{l¶tw>_kma]L¤,akm`baiXyayzFnp _r
_vak¥qa_kmp.na<xmx!0xy: a<x!ijov`blLijovp gy_a<x¥ns\_p oq¢Vy­ ov`b_qz<`bagBimlLijovp gnp gtnkjaimxvovz<x¥¡ l n  _ovxjoqr
ijovp gya<x`ba<xj_kma<x kjz<avqaFx£.©@ln{l xmx!a¥«¬a<l>x!tkja<`Ja<gBi[¤a.ovna,akm`Jai]y­ l>xjxjpnovakqa tpLiya<x
`ba<xj_kma<xkmza<qva<xbtgx!a<kj>a_ka¢.ijakmg_a  _oRnagBimkml qo{x!ava<x`JaFx!tkjaFxovxmxj_a<x¤ya<xy_ouQ8zkmagBimx
_ovqp ijaFx#yaFx@,zkmov_\_zkmo  ta<x­ai#va<x@ijkslLgtxj`bai
lLxj§.x!ij^<`ba lLijkslP aksx­y: _g_anp>`J`_g_o{nlLijovp g
tl k¥xjpn  aiF£t|Zksl¦imo  _a<`bagBi¤{l)np g_g_a¢oqp>g6y: tg_aovgtx!iml gtnaJyanai!imaJnvl>xjxja')_g xjakm a<_k
ya`ba<xj_kma<xa¢.imakmg_a<x],ai5\ijkma&kjzFlLvovxjza&J¡ lLo{yay: _g6xmnkmoqi«  ©Z£
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 g¶0g­uLov.ªlLiZg_p ija<k  tava<xDnvl>xjxja<x
np gtnkj^ija<xDl>xjxjpnovzaFx#l ¢ijkmp o{xDyoQ,z<kja<gBimxRp km`l¦isx
ya`baFx!_kma'xjp gBil nij_a<qva`ba<g>i&yo{x}~p>oqgBijaFx£0ovgtx!oSu,vlgtpLijovp g6y_ap km`l¦i¤np `b0pBx!oqijaFBª0a<k!r
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©Z lLksns\_oqijaFnijtkjaDvp w>ovnoqa<qvaZ_kmp ,p>xjzaZl>pnl¦imoqp>gX\imkjaXoqgBijz<w kmzaXl n_kRy: _g'xj§.x!ij^<`ba
np>`b_qai#np>`b_kja<gtlLgBi­yaFx:z  _ov0a<`bagBimx@`blLijz<kjova{x:,p _k­S l n  _o{xjoimoqp>g¥ai­vl`Jo{xjaDag&p km`ba
ya&{l'`ba<xj_kma £B|
p _kyzFnp t_qa<k]qaFxXi  ns\_aFx]y: l>n  _o{x!oqijovp g?B  _o:g_zFna<xmxjoimagBitg_a&w a<x!ijovp g m
y_kma m yJija<`J0x~rÏkjz<aC
yana<qva<xDy_x!§x!ij^`bay: a<x!ijov`l¦ijovp gya`bp>_ a<`Ja<gBiXB  to_0a<iXxja
np>gBijagBimak
y: tgija<`btxRkjz<a m `bp  m ,akm`baijimlLgBi
¡ ovg>imaksl nijovBoqijz,CuPya<xR_kmpnaFxjxjtxRx!z<tlLkmz<x<u
 p>oqkmaVya<xb_kmpnaFxjxja_ksxJyovx!ijovgtnimxxjp gBiovyzFlLva`bagBilQ8a<nijzFxlL¢_ovvpLijaFxya<xy_ouQ8zkmagBimx
,zkmoq_\tzkmo  _aFxy: l n  _o{xjoimoqp>gai¤lLV_kmp w>kml `b`Ja¥kma<xj0p>gtxjl µ_va&y_aqa<_kp>kmns\_aFx~imkmlLijovp g­£_©#l
¶tw>_kja 'kma_kmz<xjagBija¥va&y_ovl w kslL`b`ba¤yayz<_qp>oqa<`bagBiyxj§x~im^`ba&.ovxjz £  g¬lL`bp>g>iya&{l
ns\tln{g_ay­ l>n  _o{x!oqijovp g­u¦tg|  nagBijkslLvo{x!a]va<xZl>n  _o{x!oqijovp gtx
aiXaQ8a<nij_ava<xZ_kjzr¡imkml oima`bagBisx
¬tl k!imoqkJya<x  _a{xtg tpLiJya)`ba<xj_kma<xxj§.gtns\_kmp g_aFxaiJz<ns\tl gBijovqvp g_gtza<x'¬vl6kjz  _agtna
g_p>`Jovgtl qa a<x!iimkml gtx!`bo{xVlLê|  agNlPPl ¡£e~yzFlLva`bagBiva|  l `Jp>gBia¢zFnima _g 2 ija<`btx~rÏkmza@iml gtyo{x  _aqa|  lP¦lL@a¢z<n_ijaksl ovgtypxsL> _£qovag  _aJnaFx_kmp µ_v^`baFx
y: oqgBimzw ksl¦imoqp>g¨ag lP¦lLXlP>a<nbva<x,zkmoqt\_zkmo  _aFxy: l n  tovxjoimoqp>g ya{l¬`ba<xj_kjaxjp kjija<gBi'y
nl>ykmaby_a)naypn_`bagBi<u#p g¨0a<i'g_p ija<k  _aqans\tp oq¢y: ijovvovxjak'«lP§>lVnp>`J`bavp w>ovnoqa<
y: l n<n_a<oq ªl noqvoima{l `Jo{xja)ag _.kjay y_ovl w kslL`b`ba)yay_z_vp ova`bagBiyavl6¶tw _kma  
ag l _0p>k!islLgBi_g_a¬µ_ovµ_voqp ij\_^  _a¬ya6np>`J`_g_o{nlLijovp gètlLkxjpn  ai c   _a¬S p>g ,p tkjksl
xj0zFno{lLvovxjak],p _kgtpLijkmalL_tqo{nlLijovp g­£
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[¥lLgtxva&n<l ykma&ytkjp }~ai«¬p t a`ba<g>iFu.¡ oqgBimzw ksl¦imoqp>g)lP aFnva&qp>w o{nova:yaaFlLvBo &¥a<x!i
,pLija<gBijovavqa<`Ja<gBi¤np>`Jtqa¢.a&aikjaFx~imabyz¶tgtoqkh{tlL¬ya<vya'¡ l xj0aFni_tkja<`Ja<gBioqgp>kj`lLr
ijo  _a uRx!a)0pBx!a)l txmx!oZ{l  _aFx~imoqp>gya{l¬np \tzkmagtnaya<x'`JpyaFxp>0z<kmlLijp ovkma<x<£­©Z p µ}~aFnijoq
ya&nai!ijaxja<nijovp gaFx~iy: lLµ,p ksyya&x!tw w z<kja<kXva<xp µ_}~a<nimoªx  _a¥¡ p gx!p>_\tl oima¥xja¥y_p g_g_a<k a<g
ija<kj`baFxZyaxjakm.ovna<x
`'_ij_a<qva`bagBiXpQ,a<k!isxDagBimkjava<x ya¢Jqp>w o{nova{x£#og_ap>ovx  tana<¢.rÏno
lLtkjp>g>izimz¤¶t¢.zFxu._vtxjoqa<_ksxxjp vimoqp>gtx]x!p>g>i]ag..o{xjl w a<l µ_va<xZa<gna  _o­np gtnakmg_a¤np gtnkj^ijar
`bagBi¡ ovg>imakjªl<lLw abyaFxya¢ qp>w o{nova{x£­.oZva<x¥imkml oima`bagBisxya<x&`ba<xj_kma<x¥p _ijo  ta<xxjp gBi
_kmz,p gty_zkslLgBimx@agima`btx
nl vn_.tlLkRkslL_,p kjiRvl¥y_kmzay: tg_a oqijz<kmlLijovp g'y_a S l qw>p kmoim\_`ba
y: a<x!ijov`l¦ijovp g@u lLvp ksxR_g_anp>`b`'_g_o{nlLijovp gJtlLkZxjov`JtqazFns\tlLg_w>ay_a]¶0ns\_ovaksxDx!a<kml&xj#<xjl g>ima
agija<kj`ba<x&yaJ,akjp km`bl gtnaFx£,|
p _k¥kmzzkmag0na u8va<x¤`ba<xj_kjaFx&ya,akjp km`lLgtna<x¤p µimag._aFx
xj_k va¥_kjp ijp i~§B,a¥_£ lP aFn_g)`bpy^<qa¥ya¥np _ksxja¤xjoq`b_vo¶0z¥xjp gBiy_a¤S p>kmy_kjay_a    oqijz<kmlLr
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ijovp g0xJvlb`bovgB_ija u,ns\tl  _a&oqijz<kmlLijovp goq`b_vo  tl gBivlxj§.g>im\_^<xjanp>`Jtq^ijaya{lx!z  _agtna
ya`bp t a`ba<g>ixj_k ;<>'0l xya&ima`btx<£
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©­a'qp>w o{nova#y_aaFlLvBo &,ai¤p _kmg_ovk¤ya<¢Vi~§.0aFxy: oqg_p km`blLijovp gl 6x!§x!ij^<`Jay: aFx~imor
`l¦imoqp>gyV`bp t a`ba<g>ih{
1 [@ksl¦}~aFnijp>oqkma<xbaiz< p>qimoqp>gêya<x)tlLkslL`b^ijkma<x)y_a{lnl `Jz<kml {X_gêvp w>ovnoqa<ima  ta«6l¦isns\t«¬p¦ a<kzislLgBi¥n<lLtl µ_qaya'kmaimkjp>_ a<kqa`Jp>_ a<`bagBi¤yavln<lL`bzksl0lLkjijovk
y: tg_alLg0lLv§.xja.ovy_zpai y: aga¢,p kjija<kZqaFxDimkmlL}~a<nimp ovkjaFxZlLJp>kj`l¦iya<x lLg_ov`l¦ijovp g0x
«6lP§>ltuBS z<nkmoqij_kmay: _g6x!ov`b_va'xjnkjovi«  ©dBkmz<l qo{xjl gBi]vans\tl kjw>a`bagBiya<x¶0ns\_ovaksx
ai'S l __vovn<l¦imoqp>gya<xijksl¦}~a<nijp>oqkma<xl ¢ g0y_x'y: lLgtoq`l¦imoqp>gnp>gtna<kjg_zFxC¥,p tkjkslLoqi
x!#<kmaa¢_qp>oimakna&xjakm.ovna £
1 [@ksl¦}~aFnijp>oqkma<xc#[ y_a<x`l k  _a<_kmxp imo  _aFx>{,na<xijksl¦}~aFnijp>oqkma<x0a<_ a<g>iK\imkjaimkml gtx!r`Jo{xja<xJ¡ ovg>imzkmoqa<_ky tpLi>a<nijp kmova:ya<x]`baFx!_kma<x]kmza<qva<x]lP¦lLgBiya&{lLgtnakva¥tkjp r
na<xmxjtxy: a<x!ijov`l¦ijovp g ya<x'tlLkslL`b^imkjaFxy`bp>_ a<`Ja<gBi<£h[¥lLg0xna)nl>x_g_ax!ov`b_va
ijkslLgtxj`bovxmx!ovp gtlLkV¶0ns\toqa<k,a_ix lP z<kja<kxj#<xjl g>ima £imakmgtl¦imoq>a`bagBi<up>g,ai
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